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1
ANTIROTATION COUPLING FOR
CONNECTOR

BACKGROUND OF THE INVENTION

One type of signal connector, which may be an electrical or
optical connector, includes a barrel that holds a body with
passages that receive electrical contacts or optical termini. A
coupling nut that lies around the barrel, can be turned to
threadably connect the barrel to a mating connector. A mecha-
nism is used to allow the coupling nut to turn in a direction to
mate, while resisting turning in the opposite direction to
unmate. Present mechanisms include a radial gear ratchet
which takes up considerable radial space. Sufficient radial
space can be provided without increasing the overall diameter
of the connector by using thinner coupling nut walls, except
that the walls then are too thin when the coupling nut is
formed of plastic. A mechanism that allowed the coupling nut
to turn more freely in mating than unmating and which took
up little radial space would be of value.

SUMMARY OF THE INVENTION

In accordance with one embodiment of the present inven-
tion, a connector is provided of the type that has includes a
coupling nut that surrounds a barrel, which allows nut turning
in a direction to mate but resists turning in the opposite
direction to unmate, and that takes up little radial space. The
coupling nut is provided with a ring of nut teeth at its rear end,
and a clicker ring is provided that has a ring of clicker teeth
engaged with the nut teeth. The clicker ring is prevented from
rotating with respect to the barrel, and is spring biased for-
ward toward the nut teeth. At least one of the sets of teeth such
as the clicker teeth, are formed to offer little resistance to
rotation of the coupling nut in a mating direction while offer-
ing a much greater resistance to rotation in the opposite
unmating direction.

In one connector, the rear end of the coupling nut has a
circular recess which receives the clicker ring, with the cou-
pling nut teeth lying in the recess and projecting rearward.
The barrel has a circular outer surface with anti-rotation tabs,
and the clicker ring has slots on the inner surface of the ring
that receive the anti-rotation tabs to prevent clicker ring rota-
tion. A spring washer lies behind the clicker ring to bias it
forward, and a retaining washer lies behind the spring washer
to retain it in the connector. The barrel has retaining tabs
projecting from its outer surface, and the retaining washer has
slots that allow it to first pass forward of the retaining slots, to
then be turned several degrees, and to then move slightly
rearward so recesses in the rear of the retaining washer
receive the retaining tabs.

The novel features of the invention are set forth with par-
ticularity in the appended claims. The invention will be best
understood from the following description when read in con-
junction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an exploded rear isometric view of a connector of
a first embodiment of the invention.

FIG. 2 is a sectional view of the assembled connector of
FIG. 1.

FIG. 3 is an enlarged view of area 3-3 of FIG. 2.

FIG. 4 is a view similar to FIG. 3, but taken at a different
location around the connector.

FIG. 5 is a front elevation view of the clicker ring of FIG.
1.
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FIG. 6 is a side elevation view of the clicker ring of F1G. 5.

FIG. 7 is an enlarged view of area 7-7 of FIG. 6, and
showing a portion of the coupling nut teeth.

FIG. 8 is an enlarged sectional view of a portion of the
retainer washer of FIG. 9.

FIG. 9 is a front isometric view of the retainer washer of
FIG. 1.

FIG. 10 is a rear isometric view of the retainer washer of
FIG. 9.

FIG. 11 is an exploded rear isometric view of a connector
of another embodiment of the invention.

FIG. 12 is a sectional view of the assembled connector of
FIG. 11.

FIG. 13 is a view similar to that of FIG. 12, but taken at a
different location of the clicker ring.

FIG. 14 is a front isometric view of the clicker ring of FIG.
11.

FIG. 15 is a sectional view of an area similar to that of FIG.
3, but for a modified retainer washer.

DESCRIPTION OF THE INVENTION

FIG. 1 shows an electrical connector 10 which includes a
barrel 12 that is designed to hold a body with passages that
hold electrical contacts or optical termini. A coupling nut 14
is rotatable around the barrel and is used to threadably engage
a mating connector. The barrel and coupling nut are each
preferably molded of plastic. The connector also includes a
mechanism 20 that allows the coupling nut to easily turn in
one direction M to mate the connector with another connec-
tor, and to turn with high resistance in an opposite unmating
direction U to unmate from such other connector. The mecha-
nism 20 includes a clicker ring 22, a spring washer 24, and a
retainer washer 26. The barrel, nut, and parts of the mecha-
nism are all centered on the axis 30 of the connector. It is
desirable that the coupling nut have no more than a predeter-
mined outside diameter to fit into predetermined spaces
designed to hold it.

The coupling nut is formed with a circular recess 32 that is
centered on the axis 30 and that lies in the inside of'its rear R
end. The coupling nut is formed with a circle of primarily
rearward-projecting (rather than primarily forward project-
ing) nutteeth 34 in the recess. The clicker ring 22 has partially
forwardly F projecting clicker teeth 36 on its forward face,
that are intended to engage the nut teeth. The only partially
forward and only partially rearward projecting teeth are
sometimes referred to herein as forward projecting and rear-
ward projecting teeth. The clicker ring is spring biased for-
wardly by the spring washer 24 to assure that the clicker teeth
engage and disengage from the nut teeth as the coupling nut is
turned. The clicker ring moves slightly forward and rearward
as it turns and repeatedly engages the nut teeth. One type of
spring washer is a wave washer.

FIG. 7 shows the nut teeth 34 and clicker teeth 36, showing
that they are angled to allow the coupling nut to easily turn in
the mating direction M and to provide higher resistance to
turning in the opposite unmating direction U. For the connec-
tor of FIG. 7, the angles A and B from a circumferential
direction 38 of the clicker teeth opposite sides are respec-
tively 40° and 17°. The angles C and D of the nut teeth are
respectively 60° and 15°. The resistance to turning also
depends upon the spring force pushing the clicker ring for-
ward. The torque required to rotate the coupling nut in one
direction U is at least 1.5 times the torque required for rotating
the coupling nut in the opposite direction M. The required
torque for rotation in the unmating direction is on the order of
magnitude of one foot-pound.
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The clicker ring is prevented from rotating with the cou-
pling nut by engagement of clicker slots 40 (FIG. 1) with
anti-rotation tabs 42 on the barrel 12, when the barrel has been
projected rearward R through the coupling nut. The anti-
rotation tabs 42 project radially outward (with respect to the
axis 30) from a circular surface 44 of the barrel. The surface
44 centers the circular inside surface of the clicker ring on the
barrel. When the connector is fully assembled, the barrel has
been moved sufficiently rearward to move its anti-rotation
tabs 42 into the clicker slots.

The retainer washer 26 (FIG. 1) keeps the spring washer
pressed against the clicker ring, and prevents the parts of the
mechanism from falling out of the connector. The retainer
washer 26 has through slots 50, and the retainer washer can be
moved forwardly until retaining tabs 52 that project radially
out from the coupling nut circular surface 44, pass through the
retainer washer through slots 50. After the retainer washer has
passed forward of the retaining tabs 52, the retainer washer 26
is turned in the direction U until recesses 54 in the retaining
washer 26 receive the retaining tabs.

The retaining tabs 52 (FIG. 1) and the anti-rotation tabs 42
are aligned. The retainer washer 26 has guideways 56 (FIG. 9)
that extend in the direction M from each through slot 50. A
technician, after pressing the retaining washer (26, FIG. 1)
forward F, can rotate the washer in the direction U until he/she
feels that a stop 60 on the retaining washer has abutted an end
of an anti-rotation tab 42. Then the technician can allow the
retaining washer to move rearward under spring washer bias-
ing so the recesses 54 in the retaining washer receives the
retaining tabs 52. The clicker ring, washer 26, and coupling
nut 14 of FIG. 1 each have four through slots or recesses 40,
50, 51. The barrel 14 has four tabs 42, 52 of each type. It is
possible to provide only one of such slots, recesses and tabs,
but at least two of each are preferred.

FIG. 2 shows a dielectric body 70 in the barrel 12 with
passages 72 for holding contacts 74 (or termini). FIG. 3 shows
the retainer washer 26 with a recess 54 engaging a retaining
tab 52, after a guideway 56 on the retaining washer disen-
gaged from an anti-rotation tab 42. A slot 40 of the clicker ring
receives the anti-rotation tab 42. FIG. 3 shows that the spring
washer 24 lies in a cutout 76 in the rear of the clicker, with the
radially inner part of the clicker being wider to form the slots
40.

FIG. 11 shows another electrical connector 80 with a dif-
ferent mechanism 82 that allows the coupling nut 84 to turn
easily in a mating direction M relative to a barrel 86 and to
turn in the unmating direction U only when a higher torque is
applied. The mechanism includes a clicker ring 90 with
clicker teeth 92 that engage nut teeth 94 formed in a circular
recess 96 at the rear end of the coupling nut. The connector
has an axis 98, and the clicker ring 90 has a pair of slots 100
that receive a pair of radially outward (with respect to the
axis) projections or tabs 102 on the circular surface 104 of the
barrel to prevent clicker ring rotation. A spring washer 106,
such as a wave spring biases the clicker ring forward F. A
backup washer 110 presses forward against the spring
washer, and a retaining washer 112 backs up the backup
washer. The retaining washer shown is sometimes referred to
as a snap ring, which can be expanded in diameter and moved
around the barrel 86 until the retaining ring contracts and lies
in a slot 114 in the barrel.

When the coupling nut 14 (FIG. 3) is turned to uncouple it
from a mating connector, the coupling nut 14 moves rearward
R and abuts the clicker ring 22. The clicker ring pushes
rearward against the spring washer 24, which pushes against
the retaining washer 26, which pushes against the retaining
tab 52 to push the barrel 12 rearward. The pushing forces pass
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from the nut teeth 34 through the clicker teeth, or ramps 36
(FIG. 7), which can produce higher than desired uncoupling
pressure on the clicker teeth.

FIG. 15 shows a variation of FIG. 3, where the retainer
washer 26 A has an increased outer diameter. This forms the
retainer washer with a nut-engaging radially outer part 120
that lies closely rearward of a rear shoulder 122 on the cou-
pling nut 14. When the nut 14 is turned to uncouple, and it
pushes the clicker ring 22 rearward and begins to compress
the spring washer 24, the nut shoulder 122 engages the
retainer washer 26 A which engages the retaining tabs 52 on
the barrel to directly move the barrel 12 rearward.

Thus, the invention provides a mechanism for connecting a
coupling nut and barrel of a connector to control the rotation
of'the coupling nut, as to control the torque required to rotate
the coupling nut in each direction, wherein the mechanism
can fit in a connector without adding to its diameter or requir-
ing a thinning of nut or barrel walls. The coupling nut is
modified to add a plurality of nut teeth, and a clicker ring is
added that has clicker teeth that engage the nut teeth to control
coupling nut rotation. The coupling can be formed with a
circularrecess in its rear end, and with the nut teeth projecting
rearwardly from the front end of the recess. The clicker ring
fits into the recess to engage its teeth with the nut teeth. The
clicker ring is prevented from rotating relative to the barrel by
slots in the radially inner surface of the clicker ring that
engage radially outward projections or tabs on the barrel. The
clicker ring is biased forward by a spring washer, and the
spring washer is retained in place by a retainer washer. One
form of retainer washer has through slots that pass forwardly
across retainer tabs on the barrel, with the retainer washer
then turned so a retainer washer recess receives the retainer
tabs to prevent any further rearward movement of the retainer
washer.

Although particular embodiments of the invention have
been described and illustrated herein, it is recognized that
modifications and variations may readily occur to those
skilled in the art, and consequently, it is intended that the
claims be interpreted to cover such modifications and equiva-
lents.

What is claimed is:

1. A connector which includes a barrel (12) that has an axis
(30) extending in forward and rearward directions, and a
coupling nut (14) that lies around and is rotatable around the
barrel, wherein:

said coupling nut has aring of nut teeth (34); and including:

a clicker ring (22) that has a plurality of rigid clicker teeth
(36) engaged with said nut teeth to resist rotation of the
coupling nut;

of said barrel and said clicker ring, one has a plurality of
radial projections (42) and the other has a plurality of
slots (40) that receive said projections and prevent
clicker ring rotation despite slight axial movement ofthe
clicker ring as said nut and clicker teeth move across one
another, and said barrel (12) projects through a majority
of the axial length of said nut (14) to engage said clicker
ring (22);

a spring (24) that biases said clicker ring forward to keep its
clicker teeth engaged with said nut teeth of said coupling
nut.

2. The connector described in claim 1 wherein:

said coupling nut has a rear end that forms a circular recess
(32) therein with said ring of nut teeth projecting rear-
wardly from a front end of said recess;

said clicker ring lies in said circular recess with said clicker
teeth (36) engaging said nut teeth (34).



US 9,106,012 B2

5

3. A connector that has an axis (30) that extends in forward
and rearward directions, a barrel (12), a coupling nut (14) that
lies around said barrel and is rotatable about said axis relative
to said barrel, and a mechanism (20) that resists free rotation
of said coupling nut around said barrel, wherein:

said coupling nut has a rear end that forms a circular nut

recess (32) therein and a ring of rearward-projecting nut
teeth (34) in said nut recess;

said mechanism includes a clicker ring (22) that lies in said

nut recess, said clicker ring having a plurality of forward
projecting clicker teeth (36) that repeatedly engage and
disengage said nut teeth when said coupling nut is turned
relative to said clicker ring, said mechanism also includ-
ing a spring washer (24) that lies rearward of said clicker
ring and that biases said clicker ring forward and a
retainer washer (26) that limits rearward movement of
said spring washer and that is biased rearward by said
spring washer;

said barrel has a radially outward projecting retaining tab

(52), and said retainer washer has a slot (50) that allows
said retainer washer to pass forward of said retaining tab,
to then be turned about said axis, and to then move
rearward against said retaining tab;

said retainer washer has a rear face with a recess (54)

therein that receives said retaining tab (52) when the
retainer washer moves rearward against said retaining
tab.

15
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4. A connector which includes a barrel (12) that has an axis

extending in forward and rearward directions, and a coupling
nut (14) that lies around and is rotatable around the barrel,
wherein:

said coupling nut has a ring of nut teeth (34); and including

a clicker ring (22) that is fixable in rotatable position on
said barrel and that has a plurality of clicker teeth (36)
engaged with said nut teeth to resist rotation of the
coupling nut;

means (24) for biasing said clicker ring forward to keep its
clicker teeth engaged with said nut teeth of said barrel;

said means for biasing said clicker ring forward includes a
spring washer (24) and a retainer washer (26) that pushes
said spring washer forward;

said barrel has an outer surface with a plurality of circum-
ferentially-spaced radially outward projecting retainer
tabs, said retainer washer has a plurality of slots (50),
and said retainer washer is axially moveable forward of
said projections by said projections passing through said
slots;

said retainer washer also having recesses (54) that receive
said retainer projections when said retainer washer is
turned and then moved rearward after passing forward of
said projections to prevent said retainer washer from
moving further rearward and to prevent said retainer
washer from turning.
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